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(54) METHOD FOR MANUFACTURING CONVEYING MEMBER WITH CLEANING FUNCTION AND CLEANING 
SHEET USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a member for cleaning without generating 
cutting chips at a sheet cutting time in a directly cutting method and capable of surely conveying in a substrate 
treating unit and simply and surely removing an adhered contamination. 

SOLUTION: The method for manufacturing a conveying member with a cleaning function comprises the steps of 
adhering the cleaning sheet having a cleaning layer made of a pressure sensitive adhesive polymerization curd 
by receiving an active energy to one side surface of a support and the sheet having a normal pressure sensitive 
adhesive provided on the other surface via the normal pressure sensitive adhesive layer in shape larger than 
the shape of the conveying member to the conveying member, and cutting the sheet along the shape of the 
conveying member. In this case, the polymerization curing reaction of the cleaning layer is executed after the 
sheet is cut in the shape of the conveying member. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]a cleaning sheet in which a cleaning layer which consists of a binder which carries out polymerization 
curing to one side of a base material in response to activity energy was provided, it was alike on the other hand, 
and the usual adhesive layer was provided via an adhesive layer usual [ this ]. In a manufacturing method of a 
conveyance member with a cleaning function from which a conveyance member is pasted together and used in 
larger shape than conveyance member shape, and a cleaning sheet is cut along with conveyance member shape 
after that A manufacturing method of a conveyance member with a cleaning function carrying out after a 
polymerization curing reaction of this cleaning layer cuts a cleaning sheet in conveyance member shape. 
[Claim 2]A manufacturing method of the conveyance member with a cleaning function according to claim 1 with 
which a cleaning layer is characterized by using a cleaning sheet which is a hardened type binder containing a 
polymerization nature unsaturated compound and a polymerization initiator which have one or more unsaturated 
double bonds in pressure-sensitive adhesive polymer and intramolecular. 

[Claim 3]A manufacturing method of the conveyance member with a cleaning function according to claim 2 which 
is the acrylic polymer to which the pressure-sensitive adhesive polymer according to claim 2 made acrylic acid 
alkyi ester (meta) a main monomer. 

[Claim 4]A manufacturing method of the conveyance member with a cleaning function according to claim 2, 
wherein the polymerization initiator according to claim 2 is a photopolymerization initiator and a cleaning layer is 
a photo-curing type adhesive layer. 

[Claim 5]claims 1-4, wherein a hauling elastic modulus at the time of sheet cutting of a cleaning layer (it applies 
to examining method JIS K7127) is 1 or less Mpa — either — a manufacturing method of a conveyance member 
with a cleaning function of a statement. 

[Claim 6]claims 1-5, wherein a hauling elastic modulus (it applies to examining method JISK7127) after 
polymerization curing of a cleaning layer is 10 or more Mpa — either — a manufacturing method of a 
conveyance member with a cleaning function of a statement. 

[Claim 7]a claim — a cleaning method of a substrate processing device conveying a conveyance member 
obtained with a manufacturing method of a conveyance member with a cleaning function of a statement one to 6 
either in a substrate processing device. 

[Claim 8]A cleaning layer which becomes one side of a base material from a binder in which polymerization 
curing is possible in response to activity energy is provided, a cleaning sheet used for a manufacturing method of 
the conveyance member with a cleaning function according to claim 1 which it is alike on the other hand, and the 
usual adhesive layer is provided, and is characterized by this cleaning layer being an uncured state. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the conveyance member with a 
cleaning function of substrate processing devices which dislike a foreign matter, such as manufacturing 
installations, test equipment, etc., such as a semiconductor, a flat-panel display, and a printed circuit board, 
concerning the manufacturing method of the conveyance member with a cleaning function of various kinds of 
substrate processing devices. 
[0002] 

[Description of the Prior Art]A substrate processing device is conveyed contacting each conveyance system 
and a substrate physically. When the foreign matter had adhered to the substrate or the conveyance system at 
that time, one following substrate after another will be polluted, the device needed to be stopped periodically, 
and washing processing needed to be carried out. For this reason, there was a problem that a working ratio fall 
and a great labor were required. In order to solve these problems, The method (J P,1 1-87458, A) of removing the 
foreign matter adhering to a substrate rear is proposed by conveying the substrate which adhered the adhesive 
substance by conveying the method (JP,10-154686,A) and tabular member which carry out cleaning removal of 
the adhering foreign matter in a substrate processing device. 
[0003] 

[Problem(s) to be Solved by the Invention]The method of carrying out cleaning removal of the adhering foreign 
matter in a substrate processing device is an effective method of conquering the above-mentioned technical 
problem by conveying the substrate which adhered the adhesive substance. However, in this method, there was 
a possibility that slime and a device contact portion might paste up too much strongly, and might not separate, 
and there was a possibility that it might become impossible to convey a substrate certainly. It is a problem 
especially when the pressure-reduction-adsorption mechanism is used for the chuck table of a device. There is 
a problem that it is inferior to important dust-removing nature although conveyance of the method of removing a 
foreign matter by conveying a tabular member is possible convenient. About the manufacturing method of a 
conveyance member with these cleaning functions (henceforth the member for cleaning), For example, when a 
cleaning sheet is pasted together to conveyance members, such as a substrate, and the member for cleaning is 
manufactured, meeting member shape, after sticking a larger cleaning sheet than member shape — a cleaning 
sheet — cutting (this method is called a direct cut method below) — it is generated by cutting waste from a 
cleaning layer etc. at the time of sheet cutting, adheres to the member for cleaning, or a device, and becomes a 
problem. When pasting together to a conveyance member the cleaning sheet for labels which carried out 
processing treatment to member shape beforehand and manufacturing the member for cleaning, generating of 
the cutting waste at the time of label processing is suppressed compared with a direct cut method, but. Cut 
processing of a label sheet must be performed beforehand, a process of operation increases, production of a 
cleaning member becomes complicated, and workability worsens. In the light of such a situation, this invention 
can convey the inside of a substrate processing device certainly, and can remove an adhering foreign matter 
simple and certainly, and an object of this invention is to provide the manufacturing method of the member for 
cleaning which does not generate cutting waste in a direct cutting method at the time of sheet cutting further. 
[0004] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly to the above-mentioned purpose, this 
invention persons paste a cleaning sheet together to conveyance members, such as a substrate, and are in 
charge of manufacturing a member for cleaning. When a member for cleaning is manufactured with a direct cut 
method. It is considered as a binder which carries out polymerization curing of the cleaning layer in response to 
activity energy. It finds out that a member for cleaning which can exfoliate a foreign matter simple and certainly 
further can be manufactured without producing the aforementioned problem by furthermore performing a 
polymerization curing reaction of a cleaning layer after a cleaning sheet is cut by conveyance member shape, 
and came to complete this invention. 

[0005]that is. this invention a cleaning sheet in which a cleaning layer which consists of a binder which carries 



out polymerization curing to one side of a base material in response to activity energy was provided, it was alike 
on the other hand, and the usual adhesive layer was provided via an adhesive layer usual [ this ], In a 
manufacturing method of a conveyance member with a cleaning function from which a conveyance member is 
pasted together and used in larger shape than conveyance member shape, and a cleaning sheet is cut along with 
conveyance member shape after that, A manufacturing method of a conveyance member with a cleaning function 
carrying out after a polymerization curing reaction of this cleaning layer cuts a cleaning sheet in conveyance 
member shape (claim 1), A manufacturing method of the conveyance member with a cleaning function according 
to claim 1 with which a cleaning layer is characterized by using a cleaning sheet which is a hardened type binder 
containing a polymerization nature unsaturated compound and a polymerization initiator which have one or more 
unsaturated double bonds in pressure^sensitive adhesive polymer and intramolecular. A manufacturing method 
(claim 3) of the conveyance member with a cleaning function according to claim 2 which is the acrylic polymer to 
which (claim 2) and the pressure-sensitive adhesive polymer according to claim 2 made acrylic acid alkyi ester 
(meta) a main monomer, and the polymerization initiator according to claim 2 are photopolymerization initiators, 
A manufacturing method of the conveyance member with a cleaning function according to claim 2, wherein a 
cleaning layer is a photo-curing type adhesive layer (claim 4), a claim, wherein a hauling elastic modulus at the 
time of sheet cutting of a cleaning layer (it applies to examining method JIS K7127) is 1 or less Mpa — a 
manufacturing method (claim 5) of a conveyance member with a cleaning function of a statement, etc. take one 
to 4 either. 
[0006] 

[Embodiment of the Invention]In the manufacturing method of the member for cleaning of this invention, it is 
required for a cleaning layer to consider it as the binder which carries out polymerization curing with activity 
energy, and to perform a polymerization curing reaction after sheet cutting. When polymerization curing of the 
cleaning layer is carried out before sheet cutting, it is for a cleaning layer s rate[ of high elasticity ]-izing 
according to bridge construction, being generated by a lot of cutting waste at the time of cutting, and adhering 
to the member for cleaning, or a device. As for the hauling elastic modulus (examining method JISK7127) of a 
cleaning layer, it is preferably desirable that they are 0.1 or less Mpa 1 or less Mpa so that it may not be 
generated by cutting waste from a cleaning layer at the time of sheet cutting. By below this specific value 
carrying out a hauling elastic modulus, generating of the cutting waste from the cleaning layer at the time of 
sheet cutting can be suppressed, and the member for cleaning to which cutting waste has not adhered in a 
direct cut method can be manufactured. If the binder which carries out polymerization curing to a cleaning layer 
is used, polymerization curing will be carried out after sheet cutting, When the adhesiveness of a cleaning layer 
is lost substantially and it conveys the member for cleaning, it does not paste up strongly with a device contact 
portion, and the effect that the member for cleaning which can be conveyed certainly can be provided is 
acquired. 

[0007]As an activity energy source used for hardening of this adhesive layer, although ultraviolet rays, heat, etc. 
are mentioned, ultraviolet rays are preferred. As long as it has the character which hardens said cleaning layer 
according to an activity energy source, and molecular structure makes three-dimensional reticulated. Although 
the construction material in particular is not limited, the thing which, for example, makes pressure-sensitive 
adhesive polymer come to contain the polymerization nature unsaturated compound and polymerization initiator 
which have one or more discordant saturation double bonds in intramolecular is preferred The acrylic polymer 
which made the main monomer acrylic acid, acrylic ester, methacrylic acid, the acrylic acid chosen from 
methacrylic acid ester (meta), and/or (meta) acrylic ester as this pressure-sensitive adhesive polymer, for 
example is mentioned. . [ whether the compound which has two or more unsaturated double bonds in 
intramolecular is used as a copolymerization monomer in composition of this acrylic polymer, and ] Or by 
introducing the unsaturated double bond into the intramolecular of acrylic polymer by carrying out combination 
combination of the compound which has an unsaturated double bond in acrylic polymer after composition at 
intramolecular at the reaction between functional groups. This polymer itself can be made to participate in a 
polymerization curing reaction by activity energy. 

[0008]Here as a compound (henceforth a polymerization nature unsaturated compound) which has one or more 
unsaturated double bonds in intramolecular, It is nonvolatile and it is good that weight average molecular weight 
is 10000 or less low molecular weight body, and it is preferred to have 5000 or less molecular weight so that 
three-dimensional reticulated-ization of the adhesives layer at the time of hardening may be made especially 
efficiently. 

[0009]As a polymerization nature unsaturated compound, it is nonvolatile and it is good here that weight average 
molecular weight is 10000 or less low molecular weight body, and it is preferred to have 5000 or less molecular 
weight so that three-dimensional reticulated-ization of the cleaning layer at the time of hardening may be made 
especially efficiently. As such a polymerization nature compound, for example Phenoxy polyethylene-glycols 
(meta) AKURIRE - TO, epsilon-caprolactone (meta) AKURIRE - TO, polyethylene GURIKO**RUJI (meta) 
AKURIRE - TO, Polypropylene GURIKO**RUJI (meta) AKURIRE - TO, TORIMECHIRO - RUPURO pantry (meta) 



AKURIRE - TO, Dipenta ERIS lithograph - RUHEKISA (meta) AKURIRE - TO, urethane (meta) AKURIRE - TO, 
epoxy (meta) AKURIRE - TO, oligoesters (meta) AKURIRE - TO, etc. are mentioned, and one sort or two sorts 
or more are used out of these. 

[0010]When the polymerization initiator in particular added by the adhesive layer is not limited, a publicly known 
thing can be used for it, for example, it uses heat for activity energy, When using thermal polymerization 
initiators, such as benzoyl peroxide and azobisisobutyronitrile, and light, Benzoyl, benzoin ethyl ether, 
SHIBENJIRU, isopropyl benzoin ether, Benzophenone, a MIHIRAZUKETON chloro thioxan ton, a dodecyl thioxan 
ton, Photopolymerization initiators, such as a SHIMECHIRU thioxan ton, acetophenone diethyl ketal, benzyl 
dimethyl ketal, alpha **HIDOROKISHISHIKUROHIKISHIRU phenyl ketone, 2-hydroxymethylphenylpropane, and a 
2,2-dimethoxy 2--phenylacetophenone, are mentioned. 

[001 1]In this invention, it is still more desirable for crosslinking reaction and hardening to be promoted by the 
above-mentioned activity energy source, and for 10 or more Mpa of hauling elastic moduli after sheet cutting of 
this cleaning layer to be lOMpa - 2000Mpa preferably. The performance which will remove the bonded foreign 
matter on a conveyance system if this modulus of elasticity in tension exceeds 2000Mpa falls, if smaller than 
lOMpa, the cleaning part in a device will be pasted at the time of conveyance, and there is a possibility of 
becoming a conveyance trouble. Although the thickness in particular of an adhesive layer is not limited, it is 
usually about 5-100 micrometers. 

[0012]the above-mentioned specific adhesive layer is provided in one side of a base material as a cleaning layer, 
on the other hand, it resembles manufacture of the member for cleaning by this invention, the usual adhesive 
layer is provided in it, and the cleaning sheet in which this cleaning layer is an uncured state is used for it. In 
addition, as long as the adhesive layer by the side of a field fills an adhering function, that construction material 
in particular is not limited, but can use the usual binders (for example, acrylic, a rubber system, etc.). Since it will 
remove from this adhesive layer when reusing a conveyance member, the adhesive power of this adhesive layer, 
a silicon wafer (mirror surface) is received — tearing off 180 degrees — adhesive power — 0.20-0.98 — N/10 
mm, especially, if it is about 0.40-0.98N/10mm. re peeling off can be easily carried out after cleaning, without 
exfoliating during conveyance. 

[0013]As a base material which supports this cleaning layer, Although not limited in particular, plastic films, such 
as polyethylene, polyethylene terephthalate, an acetyl cellulose, polycarbonate, polypropylene, polyimide, 
polyamide, a polycarbodiimide, and a nylon film, are mentioned, for example. The thickness of a base film is 
usually 10 micrometers - about 100 micrometers. 

[001 4] Although not limited especially as a conveyance member on which a cleaning sheet is stuck, substrates 
for flat-panel displays, such as a semiconductor wafer, LCD, and POP, other substrates, such as a compact disk 
and an MR head, etc. are mentioned, for example. 
[0015] 

[Example]Hereafter, although this invention is explained based on an example, this invention is not limited to this. 
That it is with a part shall mean a weight section hereafter. 

As opposed to 75 copies of example 1 2-ethylhexyl acrylate, 20 copies of methyl acrylate, and 100 copies of 
acrylic polymer (weight average molecular weight 700,000) obtained from the monomer mixed liquor which 
consists of five copies of acrylic acid, 50 copies of polyethylene-glycol 200 dimethacrylate (the product made 
from the Aranaka village chemicals: trade name : Nk ester 4G), 50 copies of urethane acrylate (trade name: 
product made from the Aranaka village chemicals : U-N-01), Three copies of benzyl dimethyl ketals (made in 
Tiba Speciality Chemicals: trade name : IRGACURE 651) were uniformly mixed as three copies of polyisocyanate 
compounds (the product made from a Japanese polyurethane industry: trade name : coronate L), and a 
photopolymerization initiator, and the ultraviolet curing type binder solution A was adjusted. On the other hand, 
the usual pressure-sensitive binder solution A obtained like the above was obtained except having removed 
benzyldimethyl beam Norian from the above-mentioned binder. This usual pressure-sensitive binder solution A 
was applied to one side of the base film made from polyester (250 mm in width, and 25 micrometers in thickness) 
so that the thickness after desiccation might be set to 10 micrometers, the usual adhesive layer was provided, 
and the 38-micrometer-thick polyester system release film was stuck on that surface. The aforementioned 
ultraviolet curing type binder solution A was applied to another base film side so that the thickness after 
desiccation might be set to 30 micrometers, the adhesive layer as a cleaning layer was provided, the same 
release film as the surface was stuck, and the cleaning sheet A was produced. 

[0016]When the hauling elastic modulus (examining method JIS K7127) was measured about this ultraviolet 
curing type binder A, they were 49Mpa after additionHight-volume-1000-mJ/cm-^-irradiating with 0.1 Mpa and 
ultraviolet rays with a center wavelength of 365 nm in the state of omitting the hardening reaction by ultraviolet 
rays, the silicon wafer (mirror surface) of this usual adhesive layer is received — 180 degrees was torn off and 
adhesive power was 0.25N/10mm. The sheet to the wafer was stuck using this cleaning sheet A with the direct 
cut method tape pasting machine (NITTO SEIKI make: NEL-DR8500II). At this time, the sheet A was stuck on 
the rear face (mirror surface) of an 8-inch silicon wafer, and the direct cut cut in the shape of a wafer type. 



When 25 sheets of this operation were performed continuously, it was not generated at all by the cutting waste 
at the time of sheet cutting. Then, five wafers with these sheets were addition-light-volume-1 000-mJ/cm-^- 
irradiated with ultraviolet rays with a center wavelength of 365 nm, and the cleaning wafer A for conveyance with 
a cleaning function was produced. On the other hand, when the foreign matter of 0.2 micrometers or more of the 
mirror surface of four new 8-inch silicon wafers was measured with the laser type foreign matter measuring 
device, nine pieces and the 4th sheet of eight pieces and the 2nd sheet were five pieces 1 1 pieces and the 3rd 
sheet one sheet. After turning a mirror surface to the substrate processing device which has a separate j> 
electrostatic adsorption mechanism for these wafers down and conveying, with a laser type foreign matter 
measuring device. When a foreign matter of 0.2 micrometers or more was measured, as for 31254 pieces and the I 
2nd, 28683 pieces and the 4th were 27986 pieces 29954 pieces and 3rd one in the area of 8Hnch wafer size. 
Subsequently, when conveyed in the substrate processing device with the wafer stage where peel-off and the 
31254 above-mentioned foreign matters had adhered the release film by the side of the cleaning layer of the 
cleaning wafer A for conveyance obtained above, it has conveyed convenient. After that, the mirror surface was 
turned to the bottom, a new 8-inch silicon wafer was conveyed, and a foreign matter of 0.2 micrometers or more 
was measured with the laser type foreign matter measuring device. This operation was carried out 5 times and 
that result was shown in Table 1. 

[0017]As an example 2 ultraviolet-curing type binder, 30 copies of acrylic acid-2-ethylhexyl. As opposed to 70 
copies of methyl acrylate, and 100 copies of acrylic polymer (weight average molecular weight 2,800,000) 
obtained from the monomer mixed liquor which consists often copies of acrylic acid, 100 copies of 
polyfunctional urethane acrylate (trade name: Japanese synthetic chemistry company make : UV 1 700B), Three 
copies of polyisocyanate compounds (the product made from a Japanese polyurethane industry: trade name : 
coronate L), And the cleaning sheet B was produced like Example 1 except having used the ultraviolet curing 
type binder solution B which obtained ten copies of benzyl dimethyl ketals (made in Tiba Speciality Chemicals: 
trade name : IRGACURE 651) by being mixed uniformly as a photopolymerization initiator. When the hauling 
elastic modulus of this ultraviolet curing type binder B was measured, it was before hardening, and they were 
1440Mpa after addition-light-volume-1000-mJ/cm-^-irradiating with 0.01 Mpa and ultraviolet rays with a center 
wavelength of 365 nm. 

[0018]When 25 wafers with a sheet produced by the direct cut method like Example 1 using this cleaning sheet 
B, it was not generated at all by the cutting waste at the time of sheet cutting. Among these, about five sheets, 
it addition-light~volume-1000-mJ/cm-^-irradiated with ultraviolet rays with a center wavelength of 365 nm, and 
the cleaning wafer B for conveyance with a cleaning function was produced. Subsequently, when conveyed in the 
substrate processing device with the wafer stage where peel-off and the 29954 above-mentioned foreign 
matters had adhered the release film by the side of the cleaning layer of the cleaning wafer B for conveyance 
obtained above, it has conveyed convenient. After that, the mirror surface was turned to the bottom, an 8-inch 
silicon wafer was conveyed, and a foreign matter of 0.2 micrometers or more was measured with the laser type 
foreign matter measuring device. This operation was carried out 5 times and that result was shown in Table 1. 
[0019]Addition-light-volume-1000-mJ/cm-^Hrradiate the cleaning sheet A of comparative example 1 Example 1 
with ultraviolet rays with a center wavelength of 365 nm before wafer pasting, and it is made the same except 
having produced and used the cleaning sheet C, When the wafer with a sheet was produced by the direct cut 
method, it was generated by a lot of cutting waste from the cleaning layer at the time of sheet cutting, and much 
cutting waste adhered to the edge, wafer back face, and tape sticking device of the wafer with a sheet. 
Therefore, production of the wafer C with a sheet was stopped. 

[0020]The cleaning sheet D was produced like Example 1 except having used the pressure-sensitive binder 
solution A shown in Example 1 as a comparative example 2 cleaning-layer binder. The hauling elastic moduli of 
the cleaning layer in this case were 0.1 Mpa. When the wafer with a sheet was produced by the direct cut method 
like Example 1 from this cleaning sheet D, it was not generated at all by the cutting waste at the time of sheet 
cutting, but it has been produced 25 sheets. When it conveyed with a substrate processing device with the wafer 
stage where a 27986-piece foreign matter had adhered this cleaning wafer D for conveyance, it adhered to the 
wafer stage and it became impossible to convey by the 1 st sheet. 
[0021] 
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[0022] 

[Effect of the Invention]While being able to manufacture the member for cleaning without generating of the 
cutting waste at the time of manufacture with a direct cut method as mentioned above according to the 
manufacturing method of the member for cleaning of this invention. The inside of a substrate processing device 
can be conveyed certainly, and the member for cleaning which can remove the foreign matter which has adhered 
in a device simple and certainly can be manufactured. 
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=:.yi>'mi)^(y<r>mnm(r>^^99z.^:ibt^T^. 
V-^Yii-v v-nii\,zii\^xm%m<mmLx\^ti:^^9 V 
-=.yymmtii^m^x^h, tti. ^v--y:^mz 



[0007] c:cott«fflS«oWt;fc:fflv%*?gttx;^;i'df 

tcj: y)mtbx^mm'^<f^mmt'rhnm^^ 

««ttd^ y -r-iz-i^^^iz^^^mzW^-^t 1 ffllJUi 

LX'^'f-nizyfmm~m.^-^^2mxf^-t^^t-^i 

nizy^mirM^^^tit-^mi:'mi^m<^Rmx' 

-fC-^M-^^-^i.^i: tT« y yi-ji^ty-^-to^^^rt 

v-Sf^ifcJgttx^fyl^'df-CJ; OS-^H-fbKfetcW^S 

[ 0 0 0 8 ] i ::-c\ ^"^P^iiZT^tm^Mm-^^ i ffliJil 
i^^s-fi:^ (WT, m^^-miit-^b\.^^ ) b 

LT«i, :^*^ttt*^oS»¥i^^^=-«*n 0 0 0 Ott 
(^)HJ^7fi9l«€**S9^<J:<^§iii.J:3fc. 5 00 0W 

[ 0 0 0 9 ] ciT-, m-^m^mi^t-^b txn, 

W^^T'd^-^SST^^H^-*** 10 0 0 0 OT<oflfea- 

'^m.t^x'hh<7)tfix < . mifzmiti^coi' ^j-^-y^'mco 

E.-&sm^mmmi:<Ki:^ixtXoi>z, 5 0 00OT 

•fk-^fti: UT{4, tibHi. yxy^f i^^'Jx^l-y:^'' 
ya— yK;^:?) T^^yi'— e-;^ra9^'h>- 
(;^^') r^'yi^— ;Kyxf-U-y^y 3— (;«< 

r^J'yi^— ^yrnti/y^y 3— /Wv' 
:7)TiJ'yw— hy^^a— /wrmN'y hy 
i^) Tf^OU—h. 'J^y^x. y X y i — ;i^=3r-9- < -x 
^) r^uu—v. -^v^y {:^^) r-^'Vu—h, x 

ii<^z^ r:7y 1^— jj- y a'xxf -'I' i^i^) 

ri'VU-h^i:ifimiifii>tl. iix*><7)4'*»fe, IS* 

/tJi 2SW±*ifflV'>^ii§ , 

[0010] tfzmmmmizma^tihm-^mmu. 
mi^m&^tvr-!^<7)i><r)^ikmx^ , fai-asttx^- 

H . TV t'x^ y h y h:(OMM^MihM. 
x-7";i^. i^'^yi^';!^. y^-ofcvi^/oy-f yx— f 
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^Vy. 2~'t,Yu^i^^^)Vy x.:::^}Vy''UJ^y^ 2, 
[00 11] §^tC*^B^iC*3V^r{i. ;6^;0^^^U-^ 

iv^-mzi^ ^w^Km^-mu^^^itx. i o mp 

a].:Jl±. ^f^L<{i:l OMpa— 20 0 0Mpar"?)^ 
Z,ht^mt,\^\^. .lc7)?l5S^14^>i?^^2 0 OOMpaSriS 

1 0 M p a J: 0 l>/h^ v^h^jMB^tc^ai^^olS^ U 
0 0//mgJST'J)^o 

[0012] i^wtmzx h^v -:=^yi^msmcommifZ 

yi^^^mtLxm'r^ti. imi^zMn<^^*Mm*mirk 
ti^ m^^J^:=.y1^m^^mit^xh^1:^v-^yy 

S^WV^^M^O, 20-^0. 9 8N/1 0mm, i^t:: 
0. 4 0 — 0. 9 8N/1 OmmgjgT*$)iX«f . 

[00 13] ±fz. t^t^h^^j-^^^yvm^^^^^-^ 
y. ii^'^)3i^vy^\^y^\y—V. T-fe-^iV-fe/i^n— 

J>.(r>m.MiM!^ 1 0 /X m— 1 0 0 mSJ^-Cfc h . 

[00 14] 9')-=^y^^i^-yti^^^imhtihmM 

LCD. PDP^h'<:07^'y 
[00 15] 

*Jfefi?iJl 

r^U;i^Sg2-xf-7W^^5/;W7 5gp. r:5^D;^^;>«f- 

;l^2 0gp. ^^J;t/*T^U;W^5gB;0^^^^^y^--M'& 



10 0gP^c:^tT. .-KUxf'l/y>?'^Ur?-;l/2 0 0i^'p< 
ij 1/-- h (ff4.t^>f[::^^ : : N kx;^7^;i/4 

G) 5 0gP. ^l-^^yT^J^Ul-- b (fr+tt'fb^:ffi 
p°B^:U-N-0 1) 5 0SP. 4<'U-f yi/r^-^-h-ft'^ 
m iU^^U^Ui^yUmimSh^: r3n;t^-"hL) 

( ^>'^' • x^i/^ V'r^y^ :^;UXm : ffirfp^ : ^ 

;i.;if^^r-6 5 1 ) su^m-^ziP^-^L. m^mmit 

txnfcmncommm&mwmmA^nfz. z^com^co 
ms.m^mmmmA^. tii2 5 0nim. m^2 5Mmcon^ 

UxXT-/I/S3;}tft:7>f;^Ac7)n'H^::. mm^co^-^^^ 

1 0 juLmi,z^j:txom^bxm^coi^mmmimf. ^ 

CO^WCJI^^B 8/xmcOJKUx;^x;W^iJM y >f ;WASr 
■$im^y>i)]^J^cr)i>d-'Ucomi^z^ fiiS<^^^l- 

mm\m^mmmm.A ^mmkcomw s o m^c^s:^ 
[0016] zcom9mmim^mmA^z-^\^x . 

350^14^ (M^^J IS K7 1 27) ^m^Ltzt 

z.h. m9m^zi:hmimm^'^->x\^^j:\^^mrco, 

1 M p a . ^t>^^3 6 5 n mi^mm^nWtM. 1 0 

0 0raJ/cm2B^StL/:rfl:T4 QMparfc-^J^vio 

^hlSO"" ^\%mi)^lMmMtO. 2 5 N/ 10 mm 

^h*>yb:&^x-rflw« (am««: nel-d 

R8 5 0 0II) tCT'^x^'N^COi^— hOKW^tr-^i^C. 

z.h. i^-Ymm^(o\mm\tt,->fz<^^L^^tf^-> 

fz. ClcOft. Z.iXi^zy—Vi'^'^x,^\5mz^^t^&^3e 
5 nmtOSI^'h^SraiC^il 0 0 OmJ/cni^BSJft . ^ 

m^m^Lfzhz-h. imtsm. 2fjciiiini. 3 

m^crmnmmwM'k^^hw^mmmz ^ y-mt: 
Tm\^zLxmmhfzm. u-^-^mmm^mmx\ 

0. 2;umm±C0M^^tlJ^t7^ch^6. S-f^f-^X 
J\^>( X<r>:i^^)mXl^\±3 125 Am. 2o@(i2 
9954i@. 30@{i28683ia. 40@{i2798 

emxh^fz. <^\^xmm:^%fzmmm^')-zz,yyi^ 

ai^\Aco^ U--y^jllI!|i7)iiJKy >f ;i-A^|iJ;^>X. _t 
mcoS 1 2 5 4i@c:0MW-'««tTV^;^^^x>^NXT---i/' 
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TO. 2ixm\:^)jLcomkimm,hfzo ^Km^^'^nm 

[OO17]^fi0ij2 

V- («M¥%55'^»2 8 077) 1 OOSPtC**tT. ^ 
igrUV 1700B)10 0^. i^^J^Vi^T^—V 

L) 3^. ^xx/ym^mm\tLx^y'jfi^i^^^j\^ 

^ : >f ;P;<r=3r^T-6 5 1)1 OgSS:;^— ^C^g-g-LTtl 

fzm^vmmim^mmmmB im\ ^tzmm. mmm i 
m^Ymm^mf&mm b ^ 5S o s^it^^aos Lfzt:i 

^.mtmTO. 0 IMpa. 4^^t«^3 6 5nmCO^ 
i^K^SrWS^l 0 0 0mJ/cm2B§|*L/::f^'C*14 
4 0Mpa-CJ>o/::o 

[00 18] C:c7)^U-::^>':^V-hB?rfflV^T^]}S^J 

3 6 5 nm(7)^^hmS:aS7t*l 0 0 OmJ/cm^HgS* 
^»J-r:v^«tgW#^5llffl^U-:^yi5^^x>'sB 



02 9 9 5 4ffiItJOM^;0^W«LTV^y:r^x>'NXT— i/'Sr 

cO^*S:^ltc;*bfc« 
[0 0 19] itWJl 

«^:^3 6 5 nm<7>m9mt:m%'StAl 0 0 OmJ/cm^Bi 
St LT 9 V -xy^'v-^ b c iimLXm^^fzWHtm 
mifZLX. r^l^i:^h:^yhlT^ffZX>'-hn^:^y\^ 

imLi::tz^. z^-hmmm(,zi^v-:=^yifmi)-^^ 
ms^xu'r-rmmmi^zmmm^^^miimvfz. u 

[0 0 2 0] i:b^]2 

-yi:^'i^-' hD ^j^MLfz. <ro;^-^o^u-xy^-'ji 

cO?|r>3S0^14^{iO. lMpaT*o7^c. ^(7)^U- 

^^izxzy-hi^^x^j^^imLfzt::^. i^-hmm 
m<ommiitt->fz<%^^^. 2 5mmx^fz. z. 

^OjjRjSffl:^ iJ-c:i>^i5^^x^NDS: 2 7 9 8 6«MftW 
f^^:.I^ltfcgT-^x>^NX7'-S/^^CllI*t. 
[002 1] 
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mum 


85% 92% 
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9 6% 
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9 6% 
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70% 75% 


H 1 

8 3% 




8 3% 
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[0022] i>tbi>^z. mi^mmmmp^immizmmx'^ . mm^^ 



